SUMMARY An immunofluorescent study of sera from patients with various pancreatic diseases and from controls was carried out using human pancreas as substrate. A reproducible pattern of immunofluorescence, consisting of a coarse granular appearance in the cytoplasm of acinar cells of the pancreas and independent of the ABO blood group system, was found. This occurred in 21 of 61 patients with acute pancreatitis; it was not found in other pancreatic diseases, and occurred in only four of 170 control subjects consisting of mixed hospital patients and healthy adults. Preliminary absorption experiments suggest that the antigen is located in the microsomal fraction of pancreatic homogenates and may be organ-specific. The relationship of positive antibody tests to aetiological factors is discussed.
patients with pancreatic neoplasms, and 12 healthy adults. Blood bank sera from 461 mixed hospital patients without evident pancreatic disease and from 78 healthy antenatal subjects were also studied. Sera were stored at -20°C.
TISSUES
Human pancreas was obtained at operation, at the time of cadaveric renal transplant procedures, and at necropsy. Adult and baby tissues were examined. Surgical specimens were immediately processed in the operating theatre. After removal of unwanted connective tissue, 0 5 cm cubes were prepared and frozen in isopentane cooled in liquid nitrogen and thereafter stored at -70°C. Rat and guinea-pig pancreas, rat liver and kidney, and operative human thyroid and stomach, similarly prepared, were also studied.
ANTISERA
Fluorescein-isothiocyanate (FITC)-conjugated sheep and goat antisera to human whole immunoglobulin, IgA, IgG, and IgM, and goat and swine antisera to human betaic were obtained from Wellcome and Nordic laboratories. Optimal working dilutions of these reagents were usually found to be 1:8, but with the swine anti-betaic, 1:12 dilutions were employed.
utes, and stored at -70°C; they were dried again for 30 minutes before use. Serum was applied for 20 minutes and then washed off in running barbitone buffer, pH 7f2. The sections were then washed mechanically, with buffer, for a further 20 minutes. Conjugated antisera were then applied for 20 minutes and the sections washed as before. Slides were mounted in glycerol/glycine buffer, pH 8-6, and examined with a Leitz Orthoplan microscope fitted with incident illumination. A 5 mm BG12 excitation filter and a K460 suppression slide filter were used. Photographs were taken with an Orthomat camera using high-speed Ektachrome (Tungsten) film.
COMPLEMENT FIXATION Test sera, heated to 56°C for 30 minutes, were mixed with an equal volume of fresh human serum known to be unreactive with human pancreas in an antiglobulin test. The indirect staining procedure was then carried out as described, using conjugated antibetal. Parallel control tests were performed using equal volumes of heated test serum and heated fresh serum. Heated positive sera, diluted 1:2, were also tested with conjugated antiglobulin, to ensure that the heating had not affected potency. The specificity of the anti-betaic was confirmed in concurrent tests using serum positive for gastric parietal cell antibodies applied to human stomach (Johnson and Holborow, 1973 (Mollison, 1972a) . Control (positive) sera were absorbed with an equal volume of saline. Sera found to be unaffected by the above process were more intensively absorbed using an equal volume of red cells for two hours at 37°C, followed by a change of red cells and further absorption overnight at 4°C. ABSORPTION OF POSITIVE SERA WITH SALIVA Saliva was collected from group 0 (Rh +) laboratory personnel of Lewis phenotypes Le(a + b -), Le(a-b + ), and Le(a-b -). Samples were frozen for three days at -20°C, centrifuged, and boiled for 10 minutes to destroy enzymes (Mollison, 1972b) . Equal volumes of saliva and test serum were mixed and allowed to react at room temperature for 15 minutes before centrifuging and testing. A control R. Lendrum and Geoffrey Walker anti-Lea serum (kindly provided by Professor Mollison) was absorbed with each of the three saliva specimens, and all sera were in addition absorbed with saline only as controls.
TISSUE FRACTIONATION STUDIES
Fresh human pancreas obtained at the time of cadaveric renal transplant procedures was used. Fractionation was based on the method of Hokin (1955) . All processes were carried out in an ice bath, and centrifuge temperatures were kept at + 4°C to limit enzyme activity. Batches of approximately lOg of tissue were suspended in 0-25M sucrose, pH 5 5, 1 0 ml of sucrose being used for each gram of original tissue. Enzyme inhibitors were added as described by Banwo, Versey, and Hobbs (1974) with additional aprotinin (Trasylol), as it had been found in preliminary experiments that this did not interfere with fluorescence (final inhibitor concentrations were epsilon-amino-caproic acid (EACA) 0-6 % w/v, aprotinin 100 kallikrein inactivator units/ml). Homogenization was performed in a glass tube with a rotating Teflon pestle. Fibrous tissue was removed by filtration through nylon mesh, and an aliquot of the whole homogenate was removed at this stage. Pellets isolated after centrifugation at 600g for 10 minutes, IOOOg for 10 minutes, 6000g for 20 minutes, and 100 OOOg for one hour were regarded as nuclear, zymogen granule, mitochondrial, and microsomal fractions respectively. The soluble supernatant was also retained. Each pellet was washed twice in sucrose plus inhibitor and finally resuspended in this medium using 0-1 ml per g original tissue. In one experiment human liver obtained also at the time of cadaveric renal transplant was subjected to the same procedure.
Aliquots of sera, known to react with human pancreas at 1:10 dilution, were diluted 1:5 in barbitone buffer and absorbed overnight at + 4°C on a moving table with an equal volume of each of the six fractions described above. Before testing, each aliquot was centrifuged at 100 OOOg for one hour. Control sera were absorbed only with sucrose containing inhibitor.
Results
Initial tests using 1:10 serum dilutions applied to both fresh and postmortem pancreases revealed a granular pattern of immunofluorescence affecting the cytoplasm of acinar cells. This appearance was distinct from that produced by sera from patients without pancreatic disease and known to contain anti-nuclear, -smooth muscle, -mitochondrial, -reticulin, or renal tubular brush-border antibodies. The brightest immunofluorescence was obtained using pancreas from two babies who died aged approximately 3 months. This pattern occurred with sera from 12 of 61 patients with acute pancreatitis, one of 13 patients with carcinoma of the pancreas, three of 381 patients without evidence of pancreatic disease, and one of 12 healthy adults. Nine of the positive sera from the pancreatitis patients, and that from the healthy control, reacted with pancreases of blood groups A, B, and 0. The remaining seven positive sera did not react with group 0 pancreas even at a dilution of 1 in 2.
ABSORPTION STUDIES WITH RED CELLS
The immunofluorescence produced by the seven sera which reacted only with A or B pancreases could be markedly reduced or abolished by prior absorption with red cells of the same blood group. Positive sera from six of the acute pancreatitis patients, and from the healthy control, which reacted with pancreases of all three blood groups, were absorbed for 30 minutes with red cells of groups A, B, and 0 (all Rh-) and 0 (Rh +). Five of these sera were further absorbed at 37'C and at 4°C. The fluorescence produced by these sera with pancreases of all blood groups was unaffected by these years with unexplained haematemesis and congestive heart failure. The healthy antenatal subject was aged 27 years, and the healthy adult was a male aged 30; in the latter, positive sera were obtained during a four-week period, but two months later the antibody had disappeared and has remained absent during a year of follow-up. None of these four control patients had any past history or current evidence of pancreatic disease. Serum amylases were normal at the time of positive immunofluorescence tests.
OTHER IMMUNOFLUORESCENT PATTERNS ON HUMAN PANCREAS
Two non-organ-specific patterns of uncertain significance, which were also independent of ABO blood groups, were found in two isolated control patients.
A 57-year-old woman with ulcerative colitis but without evidence of pancreatic disease showed a homogeneous fluorescence with human and rat pancreas to a titre of 1 in 20. Her serum also reacted with rat liver, but not with rat kidney. Thyroid cytoplasmic antibodies were also present. The antibody was of IgG class. Serum from a 58-year-old man with peripheral vascular disease produced a fine interlacing linear fluorescence with human pancreatic acinar cells, and with both islet and acinar tissue of guinea-pig pancreas, to a titre of 1 in 80. A similar pattern occurred on thyroid epithelial cells. The reaction was positive with anti-IgG conjugate, but was destroyed by heating to 56°C for 30 minutes.
OTHER ANTIBODIES IDENTIFIED IN PANCREATITIS PATIENTS
Recognized autoantibody patterns detected on human thyroid and stomach and rat liver and kidney occurred in 31 of the 61 patients with acute pancreatitis and included renal tubular brush-border (18), antinuclear (12), smooth muscle (6), gastric parietal-cell (6), anti-reticulin (3) and thyroid cytoplasmic (2) antibodies. Thirty patients were negative for all reactions. Positive reactions were equally distributed between acinar-cell positive and negative reactors.
Discussion
The initial studies showed that a proportion of immunofluorescence reactions with human pancreas are due to anti-A and anti-B blood group antibodies. This is important, since A and B pancreases are likely to give confusing results in any search for pancreas-specific antibodies. Szulman (1960 and 1962) demonstrated A, B, and H antigens in human pancreas by immunofluorescence using high-titre antisera: the acinar cells, but not the islets or the duct systems, possessed these antigens, and the fluorescent pattern was granular. Although islet cell fluorescence due to blood group A substance has been described on infant pancreas (Glynn and Holborow, 1959) , we have not encountered islet immunofluorescence from this cause nor has islet fluorescence such as that described in diabetes with autoimmunity been seen in our series (Bottazzo, Florin-Christensen, and Doniach, 1974; MacCuish, Barnes, Irvine, and Duncan, 1974) . The immunofluorescence occurring with group 0 pancreas was very similar in appearance to that produced by blood group antibodies, but with one exception, sera showing this pattern were not affected by absorption with A, B, 0, Rh+, or Kell + red cells, and the antibody could not be absorbed by Lea substance in saliva; the antigen is therefore unlikely to be related to these blood group substances. Tissue absorption studies with two ofthe sera suggest that the antigen is related to the microsomal cell fraction of pancreas and the failure of liver subfractions to absorb the antibody suggests that it is pancreasspecific.
This antibody, reacting with pancreas of all three blood groups, has a strong association with acute pancreatitis. The appearance of the antibody for the first time during the second week of illness in several of our patients, and its subsequent disappearance in three of them, strengthens this association. One explanation for the absence of antibody in the early stages of the illness might be that high levels of circulating enzymes cause destruction of immunoglobulin. It is also possible that the antibodies may arise simply as a consequence of tissue damage. (Marshall, 1954; Moon and Mclvor, 1960; Yasuda and Coons, 1966) ; several of these were reported as producing granular patterns. The relationship of these findings to our results in man is unclear. Hokin (1955) found that zymogen granules isolated from a dog pancreas homogenates at I OOOg would remain stable at pH 5 5, but would lyse at more alkaline pH. Similar fractionation techniques have been applied to pancreases from mice (Van Lancker and Holtzer, 1959) , rats (Laird and Barton, 1957; Rothman, 1971) , and cows (Greene, Hirs, and Palade, 1963) . After a similar procedure with human pancreas we have found that the 1000 g fraction shows spherical particles on light microscopy which presumably represent zymogen granules. However, the immunofluorescence produced by the present antibody was not affected by absorption with this fraction, under conditions of pH which would be expected to lyse the granules. Enzymes are therefore unlikely to be the antigens concerned.
In animals, antibodies reacting with the pancreas have been produced by immunization with pancreatic homogenates (Thal, et al, 1959; Witebsky, Rose, and Nadel, 1960; Fonkalsrud and Longmire, 1961) and Thal etal (1959) suggested that these were isoantibodies. The isoantigens of rabbit pancreas have been localized by immunofluorescence to the apical portion of acinar cells (Metzgar, 1964b ) and some of their physicochemical properties have been defined (Rose, 1965) . Their exact nature, however, remains uncertain. A similar system of isoantigens in human pancreas has been identified by the immunization of Rhesus monkeys (Metzgar, 1964a) . However, in the present study, sera reacting with group 0 pancreas have produced positive fluorescent tests with all pancreas tissues studied, thus making it unlikely that these reactions can be attributed to isoantibodies. The relationship, if any, between the antibodies described in the present work and those produced in the above animal experiments is unknown. The species-specificity of the antibody currently described remains in some doubt owing to certain technical difficulties on immunofluorescence discussed earlier (see Results). The answer to this question must await results of absorption experiments with animal pancreas homogenates.
It is unlikely that the major difference in incidence of immunofluorescence observed in the sera from patients with acute pancreatitis and those from mixed hospital and antenatal patients could be accounted for by differences in handling and storage of the specimens, since positive sera proved stable despite repeated freezing and thawing. 
